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We, Ceba Limited, a body corporate 
organised according to the Laws of Switzer- 
land, of Basel, Switzerland, do hereby declare 
the invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by ijhe following state- 
ment:—* 

The invention 'provides arnino-phenylmer- 
capto-pyridines of the formula 



15 



20 



25 



30 



35 



40 



in which Bh indicates a .phenylene radical 
and R a free amino group or an amino group 
substituted by an amino-iower alkyl group, 
and also their salts and a 'process for the 
manufacture thereof. In the above and (herein- 
after the term " lower " means ithat the radical 
in question contains 1 to 6 carbon atoms. 

In these compounds the phenylene radical, 
which preferably contains die amino group in 
/Hposition to the mercapto group, can contain 
as further substisuents, 'halogen atoms, such as 
chlorine or bromine, low alkyl or alkoxy 
groups, principally metjhyl or mettoxy or free 
or substituted amino groups. Substituted 
amino groups are ammo-low alkyl-amino 
groups, preferably tertiary amino-low alkyl- 
amino groups, such as di4ow alkyl-anrino-low 
alkyl-amino groups, for example the /?-di- 
methykmmo- or i&etbylamjno>ethyl- or 
propylamino group or an alkyleneamino-lower 
alkyl-amino group the alkylene radical or 
which may be interrupted by a hetero atorrt, 
such as oxygen, sulphur or nitrogen, sudh as 
pyrrolidine, piperidmo, piperazino or morpho- 
lino lower alkyl-amino group. 

The new compounds have a sedative effect 
and can fee used as medicaments, for example 
for achieving tranquilizatiorr. 

Of especial value is 3-(^amino-phenyl- 
mercapto)-pyridine of die formula 

[Frice 4s. 6d.] 
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and also 3 -^aoiino-aK^^ro-phenykriercapto)- 
pyridine, and their salts. 

The new compounds are made by methods 
in themselves known. Thus, 3-mercapto pyri- 
dine, advantageously in the form of a metal 
salt thereof, such as an alkali metal salt, or 
in the presence of a condensing agent capable 
of forming such salt, is reacted with an appro- 
priate halogen-phenyl compound of which the 
halogen- atom is activated by an orcho or para- 
nitro group, such as an appropriate nitro- 
halogen benzene, for example, para-nkro- 
cWorobenzene or para-nitro^jromobenzene, 
and the nitro group in. the resulting compound 
is subsequently reduced in known manner, 
for example, by catalytically activated or 
nascent hydrogen, to the amino group. Alter- 
natively, a 3-halogenipyridine, such as 3- 
chloro- or 34)romoHpyridine, may be reacted 
with a mercapto benzene, which contains an 
amino group or an acetylamino group or nitro 
group, and which is advantageously in the 
form of a metal, such as alkali metal, salt 
thereof, or is reacted in fche presence of a 
condensing agent capable of forming such sak, 
and, when the resulting compound contains 
an acetylamino or nitro group, the said sub- 
stituent as converted into the ammo group. 
Preferable reaction components, are, for ex- 
ample, para-nitro- and para-acetylamino-duo- 
phenol, of which $ie nitro and acetylamino 
groups, respectively, are subsequently con- 
verted in known manner into the free amino 
group. 

In resulting compounds containing a free 
amino group, this can be substituted in the 
customary manner, by an aminoalkyl radical 
Thus die fee ammo group can 1 be acyiated, for 
example, by reaction with an aryl sulphonic 
acid halide, such as p-toluene sulphooMoride, 
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preferably in the presence of a condensing 
agent, such as a base, for example pyridine, 
then reacted in *he presence of a condensing 
agent, such as an alkali metal hydride or 
5 amide, with an aminoalkyl iialide, for example 
diethylamittoethyl chloride, and tien from the 
N-aryl-sulphonyl-N-amino-low alkyi compound 
the aryl sulphonyl radical split off by (hydro- 
lysis. 

10 The reactions of this process are carried: 
out in the customary manner, in the presence 
or absence of (diluents and/or condensing 
agents or catalysts, if desired at elevated tem- 
perature, in an open or closed vessel and, if 

15 desired, under pressure. 

According to die method of working the 
new compounds are obtained in <nhe form of 
the free bases or their salts. From the salts in 
the customary manner the free bases can be 

20 produced, whale the latter can be converted 
by known methods into the salts. As salts are 
especially concerned those of die ihydrohalic 
acids, such as hydrochloric acid, of sulphuric 
acid, nitric acid, phosphoric acid, perchloric 

25 acid, acetic acid, propionic acid, oxalic acid, 
malic acid, citric acid, tartaric acid, methane 
sulphonic acid, hydroxyethane sulphonic acid, 
amino carboxylic acids, salicylic acid, benzoic 
acid or benzene sulphonic acids, such as 

30 toluene sulphonic acid. 

Tihe starting materials are known or can 
be prepared by methods of known type. Pre- 
ferably those are used which lead to the final 
products especially mentioned above. 

35 The invention also comprises any modifica- 
tion of the process in which a compound ob- 
tainable as an intermediate at any stage of 
the complete process is used as starting 
material and the remaining step or steps are 

40 carried out, or in which ahe process is inter- 
rupted at any stage. 

Hie new compounds or their salts can be 
used as medicaments, for example in the form 
of pharmaceutical preparations which contain 

45 them or their salts in admixture with a 
pharmaceutical organic or inorganic, solid or 
liquid carrier material suitable for enteral, 
parenteral or local administration. For the pro- 
duction thereof such substances are concerned 

50 as do not react with the new compounds, for 
example water, gelatine, lactose, starch, mag- 
nesium stearate, talc, vegetable oils, benzyl 
alcohols, gums, polyalkylene glycols or other 
known medicament carriers. The phar- 

55 maceutical preparations can be made up, for 
example, as tablets or dragees or in fluid form 
as solutions, suspensions or emulsions. If 
desired fchey are sterilized and/or contain 
auxiliary substances such as preserving, sta- 

60 -bilizing, wetting or emulsifying agents, salts 
for variation of die osmotic pressure or buffer 
substances. Tihey can also contain other thera- 
peutically valuable substances. The prepara- 
tions are produced by methods of known 

65 type. 



The following examples illustrate the inven- 
tion: — - 

Example 1. 
49.2 grams of 3-mercapto-pyridine •hydro- 
chloride are dissolved in a solution of 39 70 
grams of potassium hydroxide in 100 cc of, 
water, the solution filtered with charcoal and 
the clear filtrate iheated for 8 hours in a 
steel tube to 190—195° C. witii 58 grams 
of o-nitro-chloro-benzene and 250 cc of 75 
dioxane. 

The contents of the tube are rendered acid 
to Congo red with 5-N^ydrochloric acid, the 
dioxane distilled off under vacuum and the 
hydrochloric acid solution of the residue ex- 80 
tracted with ether for removal of excess of o- 
nkro-chlorofaenzene. Then the hydrochloric 
acid, aqueous solution is rendered alkaline 
to phenol phfchalein with potassium carbonate 
and extracted with methylene oMoride. After 85 
drying and evaporation of die methylene 
chloride solution, crude 3-(o-mtrcHphenyl- 
mercapto^pyridrae remains, which crystallizes 
from methanol in brownish, compact prisms of 
m.p. 93—95° G 90 

58 grams of 3^o-rutrc-p^enylmercapto)- 
pyridine are well triturated with 90 grams of 
iron powder and 60 cc of water, the mixture 
stirred for 15 minutes on a boiling water bath 
and then 0.9 gram of ferric chloride added. 95 
After short 'heating of the flask with a free 
flame a distinct, exothermic reaction takes 
place. After this has subsided stirring is con- 
tinued for a further 3 hours on the boiling 
water bath. The black mass is stirred with 100 
ether, the mixture filtered with suction from 
the iron and the latter washed with ether until 
the latter comes through colourless. The 
ethereal phase of the filtrate is washed with 
water, dried, the ether distilled off and the 105 
residue distilled under high vacuum. The 3- 

ir>-ammo-phenylmercapto)^yridine of the 
ormula 

distils almost without residue at 120 — 124° 110 
C. under 0.07 mm pressure as a yellowish oil 
which on cooling solidifies to crystals. From 
ether/petroleum ether it crystallizes in colour- 
less leaflets of m.p. 58 — 59° G 

Example 2. 115 
14.75 grams of 3-mercapto-pyridine hydro- 
chloride are dissolved in 12 grams of potas- 
sium hydroxide and 60 cc of water, the solu- 
tion filtered with charcoal until clear and the 
filtrate heated for 5 tours in a steel tube to 120 
180— 190° C. with 25 grams of p-nitro-bromo- 
benzene and 200 cc of dioxane. After working 
up as in Example 1, the crude 3-(^nirro- 
phenylmercapto)-pyridine is recrystallised 
from methanol; m.p. 1125—114° G 125 
292 grams of 3-(^-nitro-phenylmercapto)- 
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pyridine are hydrogenated in 300 cc of ethanol 
mh 6 grams of Raney nickel. When the 
absorption of (hydrogen: is complete the catalyst 
is filtered off over charcoal and the filtrate 
5 concentrated. 3^-^mino^phmylmercapto V 
pyridine-of the formula 



which results crystallizes in weaHy yellowish, 
coarse needles of m.p. 88—90° C 

10 . Example 3. 

14.75 grams of 3-mercapto-pyridine (hydro- 
chloride are dissolved in a solution of 12 
grams of potassium hydroxide in 60 cc of 
water and the solution filtered until clear over 

15 charcoal is heated for 5 hours in a tube to 
150—155° C. with 25 grams of o:/Kiinitro- 
cMorobenzene and 200 cc of dioxane. 

After working up as in Example 1, the 
crude 3^:p-dinrtrc^phettyta^ 

20 is reaystallized from acetone. It forms com- 
pact, brown prisms of m.p. 129 — 131° C. 

20.2 grams of 3-(a:p-c^tro-plheriyl- 
rnercapto)-pyricUne are finely ground with 120 
grams of iron powder and the mixture stirred 

25 with 50 cc of water on die boiling water bath- 
After die addition of 0.5 gram of ferric 
chloride reaction immediately commences with 
forming and gas evolution. After stirring for 1 
hour on the water bath, die iron sludge is 

30 extracted with warm ethyl acetate. The com- 
bined ethyl acetate extracts are washed with 
water, dried and evaporated to dryness. In 
this manner 3^o:/^ammop&enylmercaptoV 
pyridine of the formula 



is obtained as a crystalline residue. It cry- 
stallizes from acetone/ether in brownish, com- 
pact prisms of mjp. 129.5—130.5° C. 

Example 4. 

40 1**7$ grams 3Hmercapto-pyridine hydro- 
chloride are reacted as described in Example 3 
wiah 19 grams of 2-nhro-l : 4-<JichIoToberi2ene. 
The resulting 3^o^tro-/>^oro-pd}errylmer- 
capto>pyridine distils at 163—164° C under 

45 0.05 mm pressure and, when recrystaliized 
from methanol, melts at 95 — 96° C. 

5.3 grams of 3n(o-:nim>^chlo^ 
capto)-pyridine are reduced as described in 
Example I with 15 grams of iron .powder with 

50 addition of 0.1 gram of ferric chloride. The 
resulting 3-(o^arnmo^K^oro-phenykner- 
capto>pyridine of mhe formula 



crystallizes from ethanol in orange yellow 
prisms of nrp. 115—117° C. 55 

Example 5. 

14.75 grams of 3<mercaptoi3yridine hydro- 
chloride are reacted as described in Example 
3 with 21 grams of 4-nitro-l : 2-diohloroben- 
zene. The resulting 3-<p^tro-o-chloro-phenyl-. 60 
mercapto>pyridine crystallizes from methanol 
in yellowish prisms of m.p. 111.5—112° C. 

14 grams of 3-<p-nitro-o-chiorc-phenyl- 
merapto>pyridme are reduced as described 
m. Example 3 wfch 55 grams of iron powder 65 
with addition of ferric chloride. After custo- 
mary working up according to Example 3, the 
resulting crude base is distilled under high 
vacuum. In this manner 3<^amino-(MAlora. 
pnenylmercapto>pyridine of the formula 70 

ML 



is obtained of bjp. 172—176° C. under 0007 
,mm P«ssure. When reerystaHked from *iso- 
propyl ether, it melts at 94 94.5° c 

Example 6. 75 
14.8 grams of 3^ercapto^yridine hydro- 
converted into the potassium salt 
as descrmed in Example 3 and reacted with 
1/ grams of m.-nkro-p-ch3oro-toluene The 
^tang KcKni^-me%l.phenylmercapto>. 80 
pyridine crystallizes from methanol in brown 

yellow, compact prisms of mjp. 83 84° C 

12.3 grams of 3-(^utro-/>-mechyl^>henvl- 
merc^o>pyndine are reduced with iron 
powder as described in Example 3. In this 85 
manner 3<o-armnc-^rnethyl^henylmerc^r>toV 
pyndme b obtained of the formula 
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which crystallizes from acetone/cyclohexane in 
yellowish crystals of m.p. 102.5— 103.5° C. 90 

Example 7. 
A solution of 15 grams of 3<^amino- 
phenytoercapto>ipyridine in 20 cc of dioxane 

!? ^ ° f pyridine is uca ^ d wkh a solu- 
tson of 15 gr^ns of p-^luene sulphomc acid 95 
chloride in 25 cc of dioxane. The mixture 
becomes red coloured with exothermic heating 
After standing overnight it is poured into 
water with stirring, the crystalline tosylate 
precipitated is filtered off with suction, Lm 100 
tnturated wi*h water, again fikered wkhTuc- 
aon, toed under vacuum and recrystaliized 
from acetone/ether. The resulting 3-To- 
toluap^ulphmylamino - phenyl - mercaptoV 
pyridine melts at 127—129° C in* 

10.68 grams of 3^olnene-sutehonyl- 
arr^phenylmercapto)^yridiiie m 100 cc of 
afcsotoe dioxane are treated at 90—100° C 
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wish 1.46 grams of powdered sodamide in 
portions. After stirring for 4 hours :in .a stream, 
of nitrogen at 100° C. 5 .grams of chlorethyl- 
diethylaniine in 20 cc of dioxane are added 
5 dropwise at 80° C within 1/2 ihour. Stenng 
is then continued for 5 hours at «0° U me 
sodium chloride produced is filtered with suc- 
tion, die filiate evaporated under 'vacuum, 
the residue dissolved in 200 cc of 10% acetic 
10 acid, the solution filtered with charcoal and 
the filtrate rendered alkaline with .potassium 
carbonate. Hie precipitated base is extracted 
with ether and the oily residue .remaining after 
distilling off the ether is heated for 4 'hours to 
15 125—130° C. with 75% sulphuric acid (100 
grains) for splitting off the tosyl group. 1^ 
mixture is poured on to ice and rendered 
alkaline with lON-sodium hydroxide solution 
with ice cooling. The base is taken up m ether 
20 and after distilling off the solvent distilled 
in a bulb tube. 3-[o^-dieAylammo^yl- 
anAo)nphenylmenapto]-pyridine of the 

formula 

25 passes over as a yellowish oil at 170° C. air 
bath temperature under 0.05 mm pressure. 
The (hydrochloride, prepared in the customary 
manner, forms weakly yellowish crystals of 
nLp. 137.5—138.5° C. 



stands for a free amino group or an amino 
group substituted iby an ammo-lower alkyl 
group as indicated above, and salts thereof. 

2. Ammo^henylmercarjtc-pyddines of the 
formula 



30 



WHAT WE CLAIM IS: — 
1. 

formula 



Amino-phenylmeixapto-pyndmes of the 



wherein Eh stands for a phenylene radical 
35 which may be substituted by halogen, alkyl or 
alkoxy groups containing 1 to 6 carbon atoms, 
free amino groups or amino groups substituted 
by aniino-lowex alkyl groups the alkyl radical 
of which contains 1 to 6 carbon atoms and R 
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wherein Ph represents a phenylene-1 : 4-radical 
which may be substituted by halogen, alkyl or 
alkoxy groups containing 1 to 6 caubon atoms 
or free ammo groups, and salts thereof. 

3. 3^ara-amino-phenyhnercapto -pyridine 50 

and salts thereof. 

4. 3^orllic-ammo-phenylmercapto)-p5rnajne 

and salts thereof. 

5. 3-(ortho : para-diammo-phenylmercapto)- 
pyridine and salts thereof. ™ 

6. 3^ara-ardnoK}rtho-chloronphenylmer- 

capto)-pyridine and salts thereof. 

7. 3^oitho-ammo^ara^hloro-phenylmer- 

capto)-pyridine and salts thereof. 

8. 3-(ormo-animo-para-methyinp^^ 60 
capto)^yridine and salts thereof. 

9", 3-[otffto^amino-lower alkyl-amino}- 
phenyknercapto] -pyridines and salts thereof, 
wherein the lower alkyl radical contains 1 to 
6 carbon atoms. , 65 

10. 3-[ortiio^dleihylamino^thylammo> 
phenylmercapto] pyridine and salts thereof. 

11. New arninophenyknercapto compounds 
as described in any one of the examples 
herein. . . 70 

12. Pharmaceutical preparations con taining 
a compound as claimed in Claim 1, together 
with a pharmaceutical carder. 

13. Process for the manufacture of new 
aminophenylmercapto compounds as claimed 75 
in Claim 1 conducted substantially as des- 
cribed in any one of fie examples herein. 

ABEL & IMRAY, 
Chartered Patent Agents, 
Quality House, Quality Court, 
Chancery Lane, London, W.C2. 



